


This report covers the period 1 Fly l a  to 1 June 1964, under Contract 
loas 8-5438, vhich calls for typ41ve Bonths of research and dovoloptmt 
d a high temperature themocmple capable of measuring racket engine 

c 

bitable for in-flight temperature’rPisasuremonts on the SATUfiN vehicle. 

V i b r a t i a n  t e s t s  t o  6Og on tho shtxth reatarbls w&re performed without 
failure. 
continued vithout success. 

The search for better oxidation resistant coatings was 
P r e p k t i o n  0:’ the f b l  engineering 
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SIBMRH - 

This report cover 

1.1 Statement of Work .. 



1.1 Statement of Work Cont,,,. 

has been ftxmd. 

b. V i b r a t i a n  Tests 

made for a. tnorough Investigation of the SRI, data. 



AS was previous~y reported, abj'sctfves ti+ the first prototypes 

a e d t i n g  test data for analysis, the w s 6 l t s  to be utilized 

A design approach for the .y ro to tm.  gsiqecc. m3 selected, and 

Uemd.imited to t k  @OO°F-- L'jQOOF m e  %XI the ZntemSt of . .  
* 

I .  

.- , in  future design. 

drsvings progar deta i l ing  m e a m  

' Investigations into fabricatf 
..-• - 

8 

working vspor deposited Tungsten, e- .. r e d t e d  , in improGed I . material ... 
handlbg terhr;isne's7 -2 ' 7  

Shock and vibrstion tests ,  pcrfonnsd on 9 protot* mock-up, 
r e d t e a  in a conchcioa t h % t  the shoath mterial vas lntrins$-- 
caj.lx capahlo of uithstanding the speci_ffod shack azd vibration 

e. 

-. 
~ 

-, 

wqufre-ioshts. 
e .  =. - .  m, . -  - 0 -  

Samples of oaritms types d. ampmsatton lead vires were ordered 
est 'and evaluation. - :  

An evaluation of the SKI cslibmitim t e s t s  for ACL Type 1,734 
gauges vas' mde, r e d t i n  r? a conclusim that an optima 

the order of 1 - 1/2 inches in an rsion depth might be 
sothenoal region 

The two Type 4734 fauges tested by W.A.S.A., and retmed .to ACL 
.were ezamined and results of the exardnatian were reported. 
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CUTVBS taken by 

* . -  
. Analyses of form and shoek drag lads krare m&e. 

be considered in future &sign. 
The results WLU’ 

second generation Cauges was coutinued. 

T h ~ e  second generation gauges were defiyered t o  M-ASTR-I oc 
26 Fctbkry 1% fop t e s t  and evaluation. 
thernocwple naterinls as laad w b e ,  BRC? elinitxition of B O  insula 
tion in the Efot-?kme. 
an increase in the upper temperature Iiait, and virtual climinatian 
of Essd v?re error, 

1 -  - -  
‘ 

These gauges incorporated 

hllbratZorrs of th i s  type of gauge showed 
- r -  

ihration curves p 





- A t  the end of the reportin$ psriod, ACL H$s advise6 of adverse 
reaults of SRI emlaation >~tsbs which w e  in wide digagreement 

. . .  with results of ACL %urst.s R S  u u l i  rts t s s t s  performed by others. 
This is discussed in rwre de&kil, in t h i s  section of the  report. 

- 
L.%. . I  

m.. 

. ... u- .. * . Y -  . 
Vibration t e s t f n g ' b . 3  bier, prr'orzsd QF, the Type 4735 gauges 
to l i f f i i ted  (Us) itiput. 1 5 ~ 2 1 s ~  as discussed in prgyious reports. 
In order t o  more full3 rl.s::&2j~h t5s .:harasteristiss 3f the sheath 
materials of' ths T;.p- 47;'; ;eager: u i i h i n  X O ~ Q  of uork require 

ti m a t s ;  two adciltional. t s e t 3  weie :iarfn,fiisd to sfmsoichl input 
levqls of @ G, w i t h m t  r'silrrfas, whieh..excoeds the, objecfive of 
50 G by 10 G. 
described b l o w ,  

.. 
. *- 

The t e s t  articles, aethads, and rct-lrlts are 



t h q h  the w.fl thickness in the minor a 
as 0.098 inch in @aces, bQauser of Qari 

. .. - 

~ h s  testbgauges uere cast  in Eevcan ~ Z T ,  R dense cement, wit 



3.1.1.7 Discussion. - 
As, can be Been frog ths doscrfpttms of.-the two test' gauges given 1 

. betwecri the Fjpe 4735 gauges previously vibmtiod tested, and 
&ges *An asd "EP. 

* 

- . above, there is a cmstdemble difforenc?e in physical chamct.er€stics I. 

"he ffriem3s rai-€os or" Gauges "An and ''Bn, 
hmever, aro considerably lerger than the F -  45-35 gauge. . .  

fore, these t e s t e  represent worst case conditions mil zag 
ken as a measure of %he reaction o 
bratory inpats greater tbs3 ttlosc 

e Type 4'735 g a u p  sheath 
ed in the scope. of work. 

e rwzjor consideration for .tho ter;tk den,crLbd herein, was the 
, resolution o f  whether the sheath %aterial, in the configuration * 

used in ACL Series 4'703 gages, was mita5te for use under a 
severe vitaation enyironmnt.' The question was further compounded - .' 
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3.1.1.7 Diswssion Cont,. . . . _I 

b 

forces. *. -. ' 1  

+ 



3.1.2 &librations, High Tmpcmture Cant.... 

The SRI report f a  in uJda variance wJth rasulto observed durfng 
ACL t e s t s  by, not only AX, i e c h f c i n t s  and observers, but by 
rcpresmtatdves of athelm ?.oxpmZe; bs t d l .  Ir! fact., other ACL 
gauges, fslbriwited in a shilttr imnmir, ace tested by the user, P 

repeated the ACL curves -2iii.h vi.,qr clbae agreement, from I53O0 .’s 

sibit 45W°F, These Icdepnndcn+ t .esfs qere con6ucted by 

Tbctr . ~ a l t b r s t i o n ~  were cofiducted 
Aerojet of5 probes interxier! for use 12 %he control loop f o r  t 
XEiIVA propulsion systein. 
wder such stringent. proccdwea, sad under smh extremely close 
o’gscmtion and c r i t i r a l  supe r r i s to3  by SR?O ths t  the results 

..&e accepted withcut qusst.ion b;r A C ~  * -  .e 

reasona‘bly sufficient, t h e  to incsrporztc my i n b a t e d  des ign . ,  

n of low tempera 

miUivdts at -3250~. 
’ of .03 millivolts. kt CCL’ s reqmsit, h s l r in s  Manufacturing ~ 

, Campany perforzned cali”b-stiorts 5var Vie sme -tanperatwe range 

~ “ r . 1 ~  SMM hvci h e n  a positive output . . 

I .  



. ,  
3.1.3 Calibrations, Lou Tenperatura Cont. . . . 

and reported their ffndfngs to ACL. 
a plotr shoving both ACL and Noslcins dab. Considering ' 

experimental error, it i s  f e l t  thwa fs good agrement between 

The graph of Figure 2 is 

the t W 0  -80 

Find Delivery 

ACL bad started assenbly of &he three t 
4735 gauges when word tms received Q'EI 2 June 19a of the r e 4 t s  
of the SRI teats. ACL accepts %he $&ssibility that the apparent 
xdfhnctions c d d  be &a@ d o  a r"aulty fabrication technique, 
although this is considwed rmote ia I€;lht of the extensive 
testinq perfom8d oil both ident.ica3. rind'kbilar g 
assembly vas halted m t i l - s u c h  % h e  as the facts are ascertained. 
I t  is belfeved possible t b t  invesbvigatfms can be made and a 
conclusion drawn as tii the causz.c,f -the malfunction in a time. 
manner. ?t is.recor%ielles5od, Bcwver, .GIs% en ekbensian of o m  
month be granted, in v i e w -  of- tho .~ArGwshces. .I AC& w i l l ,  i n  
any event, expend cvem r2casorraUo cffmt to del 
possible product Ln %he l i 3 ~ 3 t  %im.- 
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SECTTQH TV 

I 

a. Retriev results of SrtI tests.  

. b, Deliver the fins1 three m ~ p s  o?:.17 June 1966, if possible. 
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